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X 1 . An. iaiage reading jsathod for reading lines on a surface 

2 of SSTi object to be read in a »a*»- scanning- direction and for 

3 outfitting image signals obtained by reading said li»»a -to be read, 

4 comprising: N 

5 a step of setting a number M of lines (said M i» a natural 

6 mirober being not less than two) that hav« to be sirauXtaneousiy 

7 £ead, on interval K (said M is a natural manber being not less 
9 than two) among said lines that nave to be aiattXtaneottaly read 
9 and which is represented by lines to be read and a number I* of 

10 linos (said L ia a natural nuab«r> by which each of said lines 

11 to be read moves, every time simultaneous reading is completed, 

12 from said lines whose reading has been completed* to a. value that 

13 can avoid omission ct reading when a sequential single reading 

14 is perfoimedj f Ep*: a first line to be read on said surf ace of said 

15 object to a last line to be read or. said surface of said object 

16 and to a value at which said lines to be read on said surface of 

17 said object can be all read, . 

18 a step o£ reading said lines to be read on said surface of 

19 said object ;to be read by moving said lines by a nianfeer of said 

20 lines: to be! lead in a sub«*acanning direction, when said 

21 simultaneous reading has beep completed and by repeating said 

! 

22 s^imuita.n^mi.s reading on subsequent lines to read; and 

23 a step of outputting image data obtained by Adding said 

24 lines to be read* ; 



1 



jintagei reading method according to Claim 1, 



2 ! wherein ' values ''of said M, saijd » and said L are set: to a value 
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3 at which tnere is no omission of reading Lines t» be *e*d occurring 

4 in said single tlise reading operation, 

t 3, sue iitiage reading method according to Clai» 2, 

2 wherein said first line to be read on said surface of a* id object 

3 is a lin* existing backward, from a first line to toe normally read 

4 on said surface ot said object, by predetermined nuatoars of iir.es 

5 to foe read whici-f 3 determined based on values of said. M, said 

6 n, and aaid h, in said sub -scanning direction, while said last 

7 line to foe read is a line existing forward, from a ;XA*t line to 

8 be aoxmally read on said surface of said ©bj act,, toy predetermined 

9 numbers of lines to be read whlcfc is determined based on values 

10 of said M,. said ^. and said 1, in said sub-scanning direction and 

11 wherein image signals of said lines to be read are image signals 

12 of 'said first line to be aoswlly read to said last line to be 

13 nonoally read. j 

i ! 

1 4. An 'image reading apparatus Cor reading lines to be 

2 read on; a aiarlllisce' of ' an original document in a auto-scaaaing 

3 '• direction and'- out-putting iwagf signals obtained toy reading saxa 



4 lines to be road, comprising: : 

5 a reading unit having light seizing devices *|h^te ara able 

6 to simultaneously read U (said m is a natural number being not 
? less tfean two);;|i?iecea| of lines to be read which are said Unas 

8 ftob6|^|ftS'ei|iftl|g on 'said surface of said original, jdj&cuaant and 

9 which ace different lines in jsaid sub-scanning direction, each 

10 existing apart by N (said tf is a natural nuaber beir-.g not less 

'j i 

11 than two) pieces of lines in said sub-scanning direction; 

12 a moyingrt unit, to motffi seid original document: and sa^d 
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reading unit, £rtrery tiiae- said lines are simtatan^ousXT r«*ad, by 
I* (said 1 ia a natural maefcersl pieces of said liaes to be read, 
in said sttb^scanning direction/ 

<a» im^g« signet! wtputt«Lac, unit to output ianagre signal* of 
said lines to be read which have been read by said reading unit 
in order ol reading in aaid sub-scanning direction? and 

therein values of said said and 3 aid L are set to a. 

valuta at whichjilinsa on said sttrfaca of said original doctita&nt 

« j Mil i| ' 

are able to be »read without omission of reading lines when 
simultaneous and secruential reading operations are performed from 
a first line to foe read to a .last line to be read ori said surface 



of said original; docvsanent . 



:"3il 



mage reading- apparatus according to claim 4, 
wftsrein values of said m, said S, and said L are- so that M 
& 2, N £: 1 + M r and L - K - 1. i 



1 
2 



1 
2 

3 

4 



wherein 



6. The image reading apparatus according to Claim 5, 
^ijcfi, baid ft ±3 set so that N = 1 + 



■ value 



7. The image reading apparatus according to Claim 4, 

wherein values of said «, said H, and said I> are | set. so that H 

I ! 

^ 2, L ~ M, and that a greatest common msasure of values? of said 
L and said N, equals one. 



!i i 



: !al 



image reading apparatus according to Claim. 4, 



set so that H 



wherein v&lwss of said M f said £J, and s&id L aras 

2, 1 < L S M and that a greatest coaaaofc m©asurre 'of v«au$& oi 
said L and said M equals ono« 
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1 ,9. The image reading apparatus according to claim 8, 

2 wherein values o± said M and said L are sst so that m * L* 

1 10, The image reading apparatus according to Claim 8, 

2 wherein, values of 3 aid M and ^^id X are set so thsfc I < 1 * L < 

3 1 + M* 

1 11. jrh&j image reading apparatus according to claim 4, 

2 herein said image outputting unit includes: 

3 #n analog to digital convert lag circuit to analog to digital 

4 convert i&ag& signals of IS pieces of lines to bor w3aidi haw 

5 bfcen output from ;said reading unit? 

6 a stor indbevice -jto store pixel data obtained by oonvarsiost 

7 by said analog 1 to digital converting circuit:? and. 

8 a reading control circuit to road mid pixel, data stored 

9 in said storing device in order of reading in said sufe-scanning 
10 direction* 

"i ..J ! 

1 12 



rage! reading apparatus eccarding to Claim 11* 
. j j . 

a whereipJ sai'd reading unit starts said reading opera^tiom from a 

3 line exiting backward in said siib~sea,nning direction by & 

4 predetermined number of lines to b& read that are datezmlnvd based 

5 on values of said M, said tf, and said L from said first litis* to 

6 be normal ly kea&i: and performs fcoa&itio operations up to & line 

7 : eKjLst^gj- i ''^y^IJi in said sito-searming direction by said 

8 ^redetermined number of lines to be read that is detendned based 



9 on values of said 14, said and said h and whereiit p aid storing 

10 device stares only said place 1 data obtained by read! rig lines to 

11 ba normally read and output frtm s&id analog to digital contorting 
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12 circuits. 

1 L3. The i*n&ge reading apparatus according to Claim 12, 

2 wherein said reading device is constructed as a color reading 

3 device r and wft$£ei:n an iM?e processing circuit for <j*ay-ievel 

4 correction is provided betweea ©aid storing device and said analog 

5 to digital ceuverting circuit making up said image signal 

6 outputting.j . j 

1 14. Jkn iiR«g« reading apparatus for reading lines to toe 

2 read on a surface of an original document in & #ub~s canning 

j 1 

3 direction and output ting imago signals obtained by raiding said 

4 lines to be raad,i comprising: 1 

5 a r-eadin«ilm«atts having light sensing devices that aro able 

t i -ill: ■ r 1 f ! ! 1 1 

6 to simultaneously read M (said M is a natural number being not 

! 1 : 

7 less than two* pieces of linek to be read which are, said lines 

8 to be xead existing on said surface of ©aid original idocusient ajad 
3 which are different Haas in said sub-scanning direction, o&cft 



10 listing . apart , by 

11 -than two), 'pieces i 



M (said U Is a natural nurabiar being not*, les*s 



of lines in 



12 a moving s&oans to move 



said auto-scanning direction; 
said original document aand &aid 



13 reading means, every time said lines are simultaneously read, fey 

14 Is {said L is a natural nusabexs) pieces of said lines to be ready 

15 in said #ub-s£am*intf direction; 



16 ^ :. j- jiiWq^^ip^al outpufctiag mean* to output linage signals 

17 of said lines to bi resd w&ie& hjave beetv read by said reading saeans 

18 in order of reading iiv said sub-scanning dixecticjn; and 

19 wherein values of said te r said and said L'sce set to a 

20 value at which lines on said surface of said, original document 



i 
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21 are able to be read without (Mission of retainer line^ when 

22 simultaneous and sequential reading operations are per f ormed. £ roan 

23 a first line to be read to a last line to be read on said surface 

24 of said original document 



1 is * The isaage reacting apparatus according to Claim 14, 

2 ^hersin said image output ting means ioclufles; 

3 an analog to digital converting circuit to analog to digital 

4 convert image signals of M pieces of lines to -be read whiek have 

5 been output from said reading tfieans ; i 

i i 

6 a storing device to stora pixel data obtained by cpuversion 

7 by said analog: 'to digital converting circuit; aad 

8 a . -readirici • Control circuit to read said pixel data stored 

, i i '-'I'T! ! 

9 ttv said, storing device in order of reading in said - sub- scanning 
1.0 direction* ■ j ; 



i 

2 
3 



6 
? 
8 

20 
11 
12 



16* Tfte iroage reading apparatus according to Claim 15, 
therein s^id reading abacus starts a&id reading operation tErosfc a 



lirte existing 



I't 



backward in. sjaltil sab-scanning dix«ct.io» fry a 
predetermined number of line's 1 to be read that are determined; based 
on valuer of said H, said ft, and said I> from said- first litie to 
be normally read and performs reading operations up to a line 
existing^ forwardl in ; said sub-scanning direction i?y said 
pr^det^^Mjftelci ;&u*iber of lines to foe read that is determine cl based 
on values of saidjK, said N,j and said I* and wherein paid s toring 
device store© only said pixel data obtained by reading .1-xtjss to 
bs iiotf&uaiXy r&&d and output frost said analog to digital converting 
circuit 3 . 
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17. (Amended) The image reading apparatus according to Claim [21 or Claim 16] 12, 
wherda said reading device is attracted as a color reading device, aM wteran m image 
processing circuit for gray level correction is provided between said storing device and said 
analog to dlgM eonvertiag circuit making up said image signal oaqnilting. 

>>, 13- {How) The image reading apparatus according to Claim 16, wherein 

a said reading device is constructed as a color reading device and whemm m 

a imag& processing! circuit for gray-level correction 5$ provided between s&Jd 

4 storing device -awlcli 's|icl| analog to digital converting circuit making up s@td image 

5 signal output ting, , 



